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= c2 + (A(N))




|1 − z| = ((1 − z)(1 − z̄))1/2 = (1 + |z|2 − 2Rez)1/2 = 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(1 + r2 − 2r cos 2πα)1/2 = ((1 − r)2 + 2r(1 − cos 2πα))1/2 >
(2r(1 − cos 2πα))1/2 = (2e−1/N2 sin2 πα)1/2
≥ (2(2α)2)1/2 ≥ 2α
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log N) < c5(A(N))
kN−1 log N.
 	    
   
  	 

e−k(A(N))k/2 ≤ I < c5(A(N))kN−1 log N,
N < c6(A(N))



























 R1(A, n, k) = Rk(n) 
























 s0, s1, s2 . . . 

  Δ1sn = sn+1 − sn
 Δtsn = Δ1(Δt−1sn)    










































  |ΔtRk(n)|  
 
 & '( ) *+,-  . /
*0 	
  123   k = 2 t = 1 

"4
  	   	
   limN→∞
B(A,N)√
N
= ∞  |Δ1(R2(n))| =
|R2(n + 1) − R2(n)|   
   	




 	   	
    ε > 0   !  !"#
! $ A  
 ! B(A, N)  N1/2−ε
 !! R2(n) !     Δ1R2(n) ! 
     
    k > 2 
   	  k ≥ 2 !  !%  limN→∞ B(A,N)k√N = ∞  t ≤ k
 |ΔtRk(n)|   
  	
      
  
  	
  	   ε > 0   !  !"! $ A  
 ! B(A, N)  N1/k−ε
 !! Rk(n) !     ΔtRk(n) !  ! t ≤ k
   t > k     	
 
  !"
  	  t ≥ 2 !  !%  limN→∞ B(A,N)√N = ∞  |Δt(R2(n))|
  
   	
 #  	
  	
  




 %    






  &   !





	    		      	 	
t = k     		
     
	 
   	  	 	 C > 0 	
  |ΔkRk(n)| < C 
 n 

           
	
  	 N 	      e2iπα = e(α) 
 
 r = e−1/N  z = re(α)  α 	    	   
 
 p(z) 	  




za   r ! " 	 # 		     #
		         	
 
 	 
    I =
1∫
0
|f(z)(1− z)|kdα    
 
 
  I  	  	 
	  	 
B(A,N)
k√N 	 
  	  		
    	
    
  		
  |ΔkRk(n)| 
        
$	      





  n − 1 /∈ A, n ∈ A   βn = 1 
	   %& '


































1 = e−2B(A, N).
")
 
I ≥ e−k(B(A, N))k/2.
     		 
     I     




|f(z)(1 − z)|kdα =
1∫
0


























































































− · · · > x − x
2
2!





 0 < x < 1




























     	  
	 	   	 







	 (i)   
    
  
     
 	 !   	  " 
		 #
      	
    	
αj = δj
−c for j ≥ j0,
 δ c  
		 





     $  % &'  &&  & !  & ( &)

 A ∈ Ω!  
	




















  "     
 
  	  

&
      	
    	
+∞∑
j=1
αjαj+1 < +∞,  
	   
T (A, n) < 4 log n for n > n2(A)
 n2  	 	   	
  	 A
 	
   	  





 	  ! " #
	 






































 n > n3(ε,A) * 	 + 
 # #








(A, a1)(A, a2) . . . (A, ak).
  
   
 -	  ! r∗k(A, n)  	   	 .

  n  	   k   A 
 #	
	 	    #
   	 # 	%
R1(A, n, k) = k!rk(A, n) + r∗k(A, n).  /

  r∗k(A, n) = r∗k(n)  	

	    	 	   	

 	 rk(n)  r
∗
k(n)  	   	   	 rk(n) 
	   
 	    
   ! " S1 =
{a1, a2, . . . ak}  S2 = {b1, b2, . . . bk}  	 # 	 	 n
   	 k  	 A   S1 
= S2  S1, S2 ⊂ A 
a1 + a2 + . . . + ak = b1 + b2 + . . . + bk = n.
   S1  S2  $	    	 
  		 " h(n)
	  % 	  &
 	

	 	  $	 	 	
n    	 k   	 A      '()  rk(n)
   	 	 
 *	 	 k > 2  
  	




 	   	
  h(n)  rk−1(n) 
	   	   
	 
  & 	 g  c1
  f(n) < g  rk−1(n) < c1  	









	 	  $	 	 	 n    	 k 
 +

 |S| = h(n)   
   h(n) < g    
	 k×g   	 	

	 S , S  &
  	
	 n    
 	  	  	

	 *	  
	 	 	 n   x  
 rk−1(n − x)  rk−1(n) < c1
  	
  	 	 	 n   	 c1 × k × g -	 
   	 	 h(n) " E(rk(n)) 	  &	 	
rk(n)      	 	 E(rk(n)) +




















































































< C(k, ε)n−kε = c2n
−kε,
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= n−1−ε+1/k+o(1)(n1/k−ε+o(1))l−1 = n−1+l/k−(lε)+o(1).
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(a1 . . . ah−1)1+ε−1/k
< n−1+h/k−(hε)+o(1).
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F (n) → +∞,
F (n + 1) ≥ F (n) for n ≥ n0,









(R2(n) − F (n))2,

Γ(N) = o(NF (N))
 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  F (n)     
F (n) > 36 log n for n > n0,
      g(x)   0 < x < +∞  
  x0, n1  
  g
′
(x)       0 < x < +∞
  g
′
(x) ≤ 0  x ≥ x0
  0 < g(x) < 1  x ≥ x0
 ! |F (n) − 2
∫ n/2
0
g(x)g(n − x)dx| < (F (n) log n)1/2  n > n1
    " A  
|R2(n) − F (n)| < 8(F (n) log n)1/2 for n > n2.
    	
  
  
  k > 2 
 
 	  #$ %!	  F (n)      
F (n) → +∞,
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< 1  x ≥ x0

∣∣∣F (n) − k! ∑ x1+x2+...+xk=n
1≤x1<x2<...<xk<n
g(x1)g(x2) . . . g(xk)
∣∣∣ < c7(F (n) log n)1/2
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|Rk(n) − F (n)| < c9(F (n) log n)1/2 for n > n2.
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Sn = {(a1, a2, . . . ak) ∈ Nk : 0 < a1 < a2 . . . < ak < n, a1 +a2 + . . . +ak = n}.
, 	  -../ 





 n ≥ x0,
0 	 ,
01
   (Ω, X, P )   	
  	    
      

  αn    
rk(n,A) = rk(n) =
∑
(a1,a2,...,ak)∈Sn
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 ai ∈ A
0  ai /∈ A
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λn = E(rk(n)) =
∑
(a1,a2,...,ak)∈Sn
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 E(ζ) 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[1]
n = {(a1, a2, . . . ak) ∈
N
k : na ≤ a1 < a2 . . . < ak < n, a1 + a2 + . . . + ak = n}   S [2]n = Sn \ S [1]n 
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|Rk(n) − k!λn| ≤ |Rk(n) − k!rk(n)| + k!|rk(n) − λn| 	

= r∗k(n) + k!|r[1]k (n) + r
[2]
k (n) − λ[1]n − λ[2]n |
≤ r∗k(n) + k!|r
[1]
k (n) − λ[1]n | + k!|r
[2]
k (n) − λ[2]n |
= r∗k(n) + I1 + I2.
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 A  	 T1 
= T2 T1, T2 ⊂ A "
a1 + a2 + . . . + ak = b1 + b2 + . . . + bk = n.
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n4α(1 + o(1))c1(1 − nα(a−1)) > c2n5α−1,
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

 	 l    
 	 A  E(rl(n)) = λl(n)    
   
   	 	 E(rl(n))  n/l < al  






























= n−1+α+o(1)(nα+o(1))l−1 = n−1+lα+o(1).
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P (Fi ∩ Fj).
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 |Q(i) ∩ Q(j)| = l 
Q(i) = (z1, . . . , zl, x1, x2, . . . , x5−l)
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Q(j) = (z1, . . . , zl, y1, y2, . . . , y5−l).
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i yi = n−m 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∑
|Q(i)∩Q(j)|=l














P (z1) . . . P (zl)
)( ∑
x1+...+x5−l=n−m
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= Δ1 + Δ2 + Δ3 + Δ4.









C = n−2−2lα+10α+o(1) = o(1).























= n−2−lα+10α+o(1)+ε = o(1).























(n − m)−2−2lα+10α+2εdm + O(1)
)
= n−2−lα+10α+2ε+o(1) = o(1).














P (Fi ∩ Fj) = Δ1 + Δ2 + Δ3 + Δ4 = o(1).
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P (r5(n) ≤ c3E(r5(n))) ≤ e−1/2(1+o(1))(1−c3)
2c2n5α−1 < e−c4 log n,
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P (F) = 1. 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